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ABSTRACT

Archaeological suivey results fren northeastern British
Columbia are ‘presented. Data collection was based on a - i :

regional sampling scheme undertaken for the Ncrtheast Coal

ervironmental study. Problems of heritage resource evaluation

i

in such vast@forested regions as the Northeast Coal study area K

are viewed as being best served thréugh‘implementation of /d

formal sampling techniques, R e ;
Ecological anthropology and sampling théory proyidé the
thecretical and methodolggical baées for the study and are,ﬁ\
reviewed to emphasize scme of the probléems and considerations
invthe design of.the reéearch. As weil, the concept of
cultural resource managemsnt is briefly discussed to impart
some insight into'the difficulties normally associated with

cultural resource management studies.

Results are present@@ ffom{ 1) A pilot survey undertaken
as a test‘éf the sampling scheme'as well as to provide
infcrmation on the characteristicé of the fegion; and, 2)
Survey éampling in a control corridor area of the stud§ region.

. o
These latter results are used to make predictions about

/D : iii
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- heritage resocurce potential %n 23 other portions of the sfﬁdyg

area, Similarity among 32 corridor areas is determined {hroug
) \“\/ .

comparison of 20 environmental htributes scored for each of

A - - .
the respective areas. ’ T

~
@

1

Results of the survey and cdhparison suggest that 19 of

the 23 corridor regions have sone potentia%dfor containing

— -

e

heritage resources, Heritage re§durce potentiél of these 13 °
regions is shewn by the degree ogésimilarity displayed between
them and the ~hree strata of the survey sampling ccntrol area.

L4
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Chapter 1

INTRODUCTION

The Study

o
Thls thesis present= results of archaeclogical research

- v
undef{;ken in a vas* forested portion of northeastern British
Columbia., The main purpose of the work was to evaluate the
extenffand»nature of heritage resources in the Northeast-Coal
Block (Pig., 1) as part of an environmental impact assessment
and development design program. Overall the Northeast Cecal
(N.E.C.) study4was organized and administered by the British
Columbia government's coal committee on north€ast coal
devlcpment, The committee, formed by the government to oversee
the study, is called the Environment and Land Use Sub-Cog@ittee
(E.L.0.S5.C,) on Northeast Coal Development. The archaeologicaly
‘WOoTk was under the auspices of the Resource Anaiysis Branch
(R.2. E,) of the Ministré of the Environment ahd the Archaeolcgy
Division (ncw Resource Hanagemenquivision) 0of the Heritage
Conservation Branch. 1Individual rrograms of the N.E.C. s+ddy
were jointly funded by *he Ministry of Ecdnomic Development,
government of British Columbia and *he federail gomernﬁent's

Department of Regional Economic Expansicn.

R T e e L P BT
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Figure
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The Neortheagt Coal study area.
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The N,E.C, study was undertaken 'to acquire ", , .

e

environmental baseline information on the entire Northeast Coal
. . o
Block" and tc %, . :Q assess environmental impacts of
\}1

potential road and rail corridor and townsite developments"

(E.L.U.S.C. 3978: xxvi), The study fncluded 8 different
research components and the results from these different

programs provided information for government planning and

evaluation purpcses, The results of the study are contained in

2 volumes published by tﬁe E.L.U.S.C. (1377; 1978). A more
detailed presentation cf the archaeological research is
contained in an unpublished repcrt (Ball 1378) prepared as a
supplement to the E.L.U.S.C;/freports.' This report is on file
with the Rescurce Managenmeit Divi#ion of the Heritage

Conserva+icn Branch of ¢he Government of British Columbia.

Archaeological research. in the Northeast Coal block was

- carried out during 13976 and 1977. Results of these efforts

include inventcry from general survey and sample survey as well
as data fromia site excavation. A total of!89 sites weré
recorded in the study area, including 58 prehistoric sites, 239
historic cabiq sites and 2 burials, Excavation a* GiRi 4

resulted in scant few diagnostic artifacts for comparative

purposes but analysis does suggest some similarity exists with -

the Oxbow Complex of the northern Plains area. A date from the
e
site of 3427 +/- 111 radiocarbon years supports this

.



interpretaticn, ZArtifacts from the eastern pcrtiéns of the
study block support the contention that the culture histcry of
this part/of the area is similar to that of the northern Plaihs{
region, The body of this thesis, howevér, is only concérned )
with the design, meth;d and results of the formal sampling

survey undertaken in 1377.

Purpose and Scope

The purpose of this thesié is to present an approach to
regional heritage survey in fcrested areas and, to a lesser .
extent, to outline some of the difficulties associated with

1

cultural resource management (C.R,M.)-like studies.,

There exist a number of. problems when attempting to carry
out archaeological projects that are C.R.M. oriented.
Notwithstanding the fact that most research projects are
limited in some way, some of the most compelling problems with
C.R.M related work concern potential I{Eitationsrplaced upbn
the research which are uSuallyj ‘gunction of - contract
requirements and schedules., Theé tacitly and profbundiy
restrict the +ype and amcunt of work that can be satiéfactorily
carried out, Such limitations compound groblems usualiyv
accompanying archaeological research and it is felt by some
that these limitations provide sonme 5asis for questioning the

integrity of C.R,M. studies (cf. Plog et al. i978; Dunnell

1979; Klippel 1379).
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Tﬂe N.E.C. project was implemented as an
inventory, planning and evaluation exercise aimed at
ident ifying ana gontrolling any adverse impact of the proposed
develcpment on heritage resources, The objectives of the

overall N,E.C, study, as defined by the"E.L.U.S.C.} were: \xz

« « =« to investigate the eccnomic, social
and environmental consequences of proceeding
with various possible coal mine developments
and c¢f providing the transportation links, town
facilities and other supporting infrastructural
services which these mines would require
(E.L.U.S.C, 1977:1) .
e
P
9
Commensurégévwith these ends one of the primary objectives
cf ihe€=project was to evaluate the e;gaﬁence of
& s _ — .
heritage resources within proposed developmeﬁp/gzles of- the
Northeast Coal block. This particular concern provided the

impetus for the research presented here. =

The scope of this study includes thecretical,
meﬁhodological and pragmatic aspects which entered into the
design of the project. To facilitate an understanding of some
ofxthe problems encountered %nd to providg some general -
background, a review of the relevant legislaticn and the
congggt of cultural resoueﬁg managemeﬁt is presen%ed.
Following this an overview of the results of the project is

provided with emphasis placed upon results which were of

primary interest to this study.
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In the remLining rages of this chapter a general oufline : _
of the geographical setting is intended to: 1).Provide soma
under standing of tp§<v stness and diversity of the study area;
and, 2) Define it ;;ﬂ;é:;;;zzhgaphic region (Berry 1368).
éhapter I1 summarizes theoretical and ﬁethodological
conéiderati¢ns pertinent to th@ study, along with a discussion
of conservation archaeology aﬁd legislatire guidelines of the
provincial government, The research design is presented in
Chapter III. In Chap*er IV the survey sampling results EE;’

provided with a brief discussion c¢f the statistics used.

Chapter VI includes a summary and some cencluding remarks.

v

\‘:4\

Environmental Setting

The study area\(Fié. 1) is a pérticularly large tract of
land which displays great physical diversity while
concomitantly retaining some integrity as a physicgraphic and
ciimatic unit., The present section is meant to providé an
overview of the physical nature of the study area as a means of
unde;spanding the problem of evaluating heritage resources
vithin such a region., The.study area as defined by the
Environment and Land Use Sub-éomm;ttee (E.L.U.S.C.) comprises

over 37,000 KmZ., 1In 1977, this area was enlarged southwards to

include the Southeast Extension study area (Fig. 1), cévering

¥
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ancther 19,500 Km‘, These areas are bounded by the
Alberta-British Columtia bor@ef on the east, the Hart Highway

on the north and and “he Yellowhead Highway in the south. The
fesearch presented here concerns only the northern section,

N

referred to as the Northeast Coal study area.

The Northeast Coal block lies within parts of six
physiographic regionmns (E.L.U.S.C. 1977) ¢ the Recky Mountain
. Trench; the‘ROCky Mcuntains; the Rocky Mountain Foothills; The
Alberta Plateau Benchlands; the Alberta Platgau Plains§~and the

Interior or McGregor Plateau (Fig. 2). All %f the ma jor
rivers occupy valleys that were glaciated during the

«

Pleistocene. These sys*ems flow in a northeast direction and

\ .
are part of the Arctic drainage system. They drain the eastern
slopes of the Rocky Mountains ard flow into the Pine or Smoky

Rivers, From *these systems, water flows into the Peace River,

+hence into the McKenzie and finally’into the Argtic Ocean.

The study area lies within a broadly defined vegetation

zorne known as the Boreal Forest. This zone makes up the

S

greater proportion cf all forested land in Canada and is

#haracterized primarily by coniferous trees such as white and
black spruce, tamarack, fir and pine as well as such deciduous
species as birch, aspen and poplar (Rowe 1972). 1In the study

area this fores* zone is divided-into 3 major forelst regions:
. , :
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Figure 2

Physiographic regions of the study area.
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1) Boreal Forest Reéion; 2) Sbeoreal Forest Region} and, 3)
Interior Region (E.L.U.S.C. 1977:2“-28); These are further ,
éub-divided into 5 sub zonés (Table I). The basis of the |
zonation is a system that links vegetation coméunities which

are at various suééﬁssion stages, but ﬁhich exhibit

similarities in climax potential (Westcoast Transmission 1977:

90-391) ., These major regions and their resgpective zones are

shown in Table I.

The region is classified as having a cool continerntal
climate with ccldAwinters, warm summers and low precipitation.
Storms occur both in summéf and winter. The Rocky Mountains
are the major factor influencing climatic conditions within the
study area but the climate is also greatly affected by terrain;
temperature varies with elevation, and the aspect and exposure
of an area will influence amounts of precipitation, wind and

insolation. /

Several glacial advances occurred during the Pleistoccene,
but the twc most recent advances account for most of the surficial
depcsits currently found thfoﬁghout the study argi:"’ln genéral,
the surficial deposits are classifie®™was either glaciofluvial or
morainal. The forﬁer are usually found in association with
present river systems, while ;%g latter occur between vélleys.

It is believed that during the Wisconsin glaciation, the

glacial ice sheet modified the mohn%ginawin the study area,
-ﬂggz- 4

BRSNS
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TABLE I

; ©

Majecr forest regions and sub zones of the

Nertheast Coal study area

r
4

Region , ~Zone

Boreal Boreal'White,Spruce
Subalpine Englemann Spruce
Subalpine Fir

‘ﬂi}pige Tundra

. -

Subboreal Subboreal White Spruce
Subalpine Englemann Spruce-Subalpine r
Alpine Tundra

Intericr Interior Western Hemlock - Western Red Cedar
Subalpine Englemann Spruce - Subalpine Fir

Alpine Tundra

(E.L.U.S.C. 1977:24)
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rounding the sumnits of some of the peaks as it mcved in a
northeastward direction., This acccunts for the distinctive
character of these mountains; " . . . a subdued alpine
topogreaphy which is most unlike the familiar Rocky Mountains.of
+he south" (Holland 1964:9%}. |

The désdription.é}esented here provides cnly a brief
review ofﬁé nost formidable study domain for hefitage resourée
survey and investigation. Problems related to size and
physiographié diversity of the study regicn are compounded by
the fact that previous research in thé area was non-existent,
More detailed descripticns of the regicn may be foﬁnd in the
two environmental reports prepared by ‘he Environment and Land
Use Sub-Commit%ee‘on Northeast Coal’bevelopment (1977; 1878),
The description in this Chapter is'meant only to providéJ
overall gecgraphié orientation directed at providing a general
understanding of problems encouﬁtered itz undertaking research
in the area.

From the abcve description it can be easily seen that
undertaking archaeological survey in such a large and
physiographically di§erse area as the Northeast Coal block
presents problems., Difficulties encountered in evaluating
heritage potential within such a region are complicateﬁ by the
fact that the survey areas are covered by boreal forest’and,
thereﬁéie, cannct be considered amenable tc the usual methods

i
of Hedestrian survey.
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THEORETICAL ARD METHODOLOGICAL CONSIDERATICHS

-

Introduction

Explanation and predictions of actual events or phenomena

N

are predicated upon kncwledge expressed in sets of assumptions

collectively known as theory., The *“wo main bcdies of theory

. &
relevant to the research under*aken in the Northeast Coal

Heritage Project are ccntained in ecologigal anthrepology and
sampling thecry. Further directicn in the study came in the
form of requirements outlined by the ‘contracting agenci:f,

along with the relevant legislation and the ccrncept of cultural

resource management (C.,R.M.). These latter three,factors’wfiiu

g

be discussed further to present the reader with an
understanding of the scope of the project. Tﬂg~53§yussions on
cultural ecology and sampling, on the other -hand, are presented

as considerations relevan* to research design.,

Cultural. .ecology has becone one of the salient trends in

nodern anthfopolqgical studies (eqg., Hardesty 1977). It

\

embodies 2 number of major concepts and topics which have
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implieitly and expliciély been used in the study of prehistory.
These include ideas abcu* prehistoric ecclogical systenms,
cultural adaptation, pcpulation dynamics and-carrying capacity
(cf., Casteel 1979; Clark 13972, Hayden 1375; Jochim‘1976;
Sanders and Price 1368)., Together these concepts have provided
theNrchaeclogist with new and potential;y fertile avenues of
P .

enquiry *oward understanding and explaining prehistorié

lifeways.

‘Although principles of probabilistic sampling have loug
been known to archaeolcgists (Binford 1964; Ragir 1967;
Roc+enberg 1964; Vescelius 1360), widespread'application‘of
+his approach in +he study of prehistory is rather recent. The
ultimate objective of sampling is to cbtain information about a
large entity by studyinglonly a porﬁion of i+, The alternative
to samplingf of course, is to look at +he total entity or
populaticn, This is often i&possible and is therefore the
primary reason why statistical sampling strateéies are useful,
It has been clearly dem;nstrated in numerous cases that
samrling wcrks., Williams (1378) presents two "celepratéd 
examples" to exemplify "the‘ﬁroof of the pudding". Both of
these involve extracting reliable information fqgm latge
aggregates by sémpling'and both are important, monetarily, to

. y v ' @,
the companies involved. o oy
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The first example is a plan worked out by the
domestic airlines for allocation of ticket
revenues of passengers using more than one
airline (Dalleck 1353), 1In such cases revanue
accrues to each of the airlines involved, but

" the fare is collected only by one. Traditional.
accounting wculd call for a settlement on an
item-by-item basis., But it is not done this
wvay; instead it is done on a sample basis., The
reason is that the cost reductions obt 1ned by
processing only a sample of *he ticke
“outweigh the benefits *o any of the aiNlines of
processing every tvicket, The sample is' less
than. 10% of the totd% ‘number of involved
tickets and all the’ part1c1pants are happy with
the schemey

14

-

P e telephone companies also use e
sampling techniques as a basis for their
settlements., There seems to be little reason
+to suspect that any company would be involved
in these plans if it were not in its cwn

interest to dc so (Williams 1378:48).
. e

Ecological Appreaches
< -

One of the recent trends in archaeological research is the
use of environmental variables in the delineation and
explanation of past cultural manifestations. This approach is
largely attribu*table to a current direction in anthropological
theory referred to as ecological anthropology (Hardesty 1977).
Although interest in cuyltural ecology is not a new phenomenon
to archaeoloqy (eq. Flanhefy 1972; Sanders 1365; Sanders and

Price 1368 steward 1937;~1355) its influehce has been most
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noticeable in thaé portion of the archaeological literature
referred.to as the "new archaeology". The roots éf ecological
anthropology, however, lie within that theoretical expression
of anthropology known:as éultﬁral materialism (Harris 1368;
1979), also referred/to as neoevolutionism (eg. King et al.
1377 27). This is a view which has increasingly influenced

archaeological rese;ichers to stress econcmics and ecology.

The materialistic conceptiorn (Cultural

Materialism or Neoevolutionism) increased

interest in economics and ecology, ard in this

field the transition to a systematic mode of '
though* had long been prepared for. §>
e« ¢« o+ 1In the study of the econromy and of
ecology, *he ground had been prepared for the
systems approach by <he envircnmental
archaeclogists of the school of Clark . . .
(Klejn 1977:7) .

Ecological art hropology includes several different
traditions of environmental explanation, these include cultural

ecology, population ecology, systems ecology and ethnoéecology.

In anthropology environment has been used to
explain cultural origin and diversity in at
least three ways: environmental determinisnm,
environmental possiblism, and ecclogy. In
recent years the ecological approach has
replaced the other two and today is one-of the
most popular kinds of. anthropolcgical
explanations (Hardesty 1377:17).
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Following this, archaeology has attempted the explanation
of past cultural manifesta*ions by viewing both the site
specifically as well as the si*e wi*hin its environmental

context,

« « o such environmental components as

climate, vegetation, faunal species, and

varicus raw materials are integral aspec*s of

the archaeological record and constitute an ;o
important portion of the cultural resource

base. Archaeological and environmental

information function symbiotically to provide

the maximum interpretation potential for

explaining patterns of human adaptation through

time (Broilo and Judge 1377:2).

-

There exisé numerous examples 6f this infiuence in
archaeologica; research (cf. Baumhoff 1963; Birdsell 13%3;
Casteel 1973; Sanders 1965; Sanders and Price 1968; Sneed 1371
- Washburn 1374) . Perhaps one of the more irfluential figures to
promote the ecological approach in archaeology was Julian

Steward (Steward 1337).

To a marked degree, Steward's image of what
archaeology shculd have been doing in the
1930's has come true in the fifties and
sixties., The dominant orientation in
contemporary American anthropolcgical
archaeology ncw conforms to Steward's
understanding of cultural ecology (Harris
1968:684) .

Q

L. ]
Current models of man-environment relationships see the

envircnment as either an uncreative limi+ing factor
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-
(possibilism) or " +« o+ o that recognize complex mutual
interaction between +he *wo" (cultural ecoclogy) (Hardesty
5977:3). Using the latter point of view, archaeologists have -
u+ilized environmgntal variables as a means of predicting or
explaining prehistoric cultural patterns and lifeways. Cne
criticism cf this approach is that it represents an expression
.

of environmental determinfga, a view which sees cultural
behaviour and bicdlogy as a direct result of environmental
forces, But environmentalism sees the physical environment
only as the "prime mover" whereas cultural e¢ology presunes
mutual interaction, It is this interaction which justifies the
utilization of environmental attributes to aid in the

description and explanation of past cultural behaviour.

-

N

Survey Sampling

Sampling is a process of seleeting a portion of an
aggregate to oktain information about and make inferences about
the whole of that agqregate, Examples of simple sampling
procédures are found in many daily situations whereg} small
parts of a whole are taken to be representative of that whole.
Sampling is more complex In scme instances thé;ﬁzgvﬁthers and

consequently different sampling designs exist, The ultimate

objectiéé of ary sampling scheme is to acquire accurate and
X

Sepa 8 g e
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,
precise information‘about the populatioﬁ under consideration,
Success is largely dependent upron the application of an

appropriate sampling design.

Kish (1965:18-193) identifies two different kinds of
sampling, model éampling and probabilistic sampling; In the
former, sampling is based on broad assumptions concerning the
distribution of the survey variables, whiﬁe in the latter,
inferences regarding the ‘population about which information is
sought are based on statistical theory rather than assumpticas.
Parenthetically, it ié interesting *o note that survefvsampling
theory is different from classical sampling theory in +hat the
populations in survey sampling contain finite numbers of units
and in classical sampling they are not., "The methcds to- prove
the theorems are different and the results [of survey sampling]
are more comélicated" {Cochran 1963:39) . . .+ than in

s
classical sampling thecry.

In model or non—probabilistic sampling, bias usually
»ﬁpccurs as a result of poor selection methcds (Cochran 1363:
10-11; Kish 13965: 18=21; Yates 1960: 39-17). Bu%, while

probabilistic sampling also 9ga§§¥ﬁ§3érro:s, they are usually
7
substantially less severe in that they may be identified or

estimated, For example, if a simple random sample of
projectile pcints shows that the average length is 7.5 cm with
_ a standard error of 2.06 cm at 95% confidence (Theomas 1976:

>
=
IR SN
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, “qu
232-233) the chances are ?5 in 100 that the interval:

\

N

7.5 cm + (1.96) (2.06) o

11.54 cm

I

and ) 7.5 ¢cm - (1.36) (2.06) cm

3.46 cnm
will encompass the true average length of projectile points in
the populaticn, assuming a "sufficien*ly large" sample of

points,

This implies that if the sameé formal sampling scheme were
‘repeatedly applied to these data, 35% of the resulting mean
estimates would lie within 3.46 cm and 11.54 com and 5% would
not (¢cf. Cochran 1963; Deming’1960; Hansen, Hurwitz and Madow
1953; Kish 1965).

The primary advdntages of sampling over complete inventory
are usually identified as: 1) Reduced'cost; 2) Greater speed;
3) Greater scope; and, 4) Greater accuragy‘(cochran 1963:2;
Kish 1965:18), Expressed another way7?{£e~primary pur poses of
probabilistic sampling are: 1) To obtain an uhbiased sample oQf
elements; 2) To estimate population parameters; and, 3) To
estimate the probable error of the'paraméter estimhtes. Ip
archaeclogical survey, as in other types of survey,~these

provide a number of advantages ovar non-probabilistic

procedures.
Y
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In sampling, two distinct groups are of interest; the
sample and the populaticn, \The pgpulation consists of the
aggregate of units abcut whidh i formation is scught and from

which the sample is chosen, A further distinction is possitle

between the sampled popula*ion and *he target population. The

target(populaticn.repreﬁjffzu?hat aggregate of units about

which information is sought and the samplgd/population is fhat
which is actually available for sampling.( The target
population‘mayAbe<eith;r real or hypotﬂ;tical but mecre.
importantly, it must be,definable. Ideally, the two should be
the same if the target populaQZon is accessible, but if this is
not the case then. inferences mﬁst apply to the sampled

population alone (Cochran 1363:  6).

In some instances the terms universe and population are
interchangeable, However, there exist scme problems in

that the universe usually refers to a more hypothetical set of

elements (Kish 1965: 7; Chenhallt}QZEf 5-6) .. The use of the

term universe should therefore be restricted to a.- hypothetical

infinite set of units, different from the population.
i

The members of a populaticn are termed elements., Kish
defines the populaticn jéintly with the elements: " ., . e
the populaticn is the aggregate ‘of the elements, and the

elements are the basic units that comprise and define the
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population" (Kish 1965: 7).' The element is therefore the

tasic unit about which information is required.

In somé_instandes the element may be the same as the
sampling unit. However, it is useful to make a distinction
between the two in that the elements usually belong tc the *
sampling units: "Sampling units contain the elements, aﬁd they
are used for selecting eléments into the sample" (Kish 1965: |
8) . Cochran nctes that the sampling units " . . mu§£
cover the whole of the population and they must not overlap, in

+the sense that every element in the population belongs to one

ard only one urnit" (1965:7). It is possible %c havewsagpling

'e‘sampling

units which contain several elements. When
prccedure involves selection of sampling units containing more
than a single element, the elements are selected by cluster

sampling,

In €lement sampling, e€ach sampl%ng unit contains only one
element,'but in cluster sampling, any sargling unit called a
cluster may contain several elements. For example, a‘samplé of
students may be obtained from a sample of classrooms, or a
sample of dwellings from a sample of blocks. The same survey

“ &

ﬂii use different kinds of sampling units, and in multistage
‘ Qéa‘plfﬁé“é hierarchy of sampling units is used, so that the >~

element belongs to ore sampling unit at each stage, For
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example, a sample of persons in a province may te taken Ly
successively selecting districts, municipalitiest townships,
dgellinqs and finally'pergons. The population is also an
aggregate of the sampliq? ﬁnits, specified for each stage (Kish

1965: 8).

These diétiﬁctions cah be illus%rated by the following.
‘If,an archaeolopgical survey is required in4an area %o determine
number of sites present, thg\fecision might be made to employ
fermal samplihg procedures tbrEhgh examination of randomly
selected quadrats, for example, The basic unit about which
infermation is sought is the site aqd the site is therefore the
element. »Thé térget population is the aggregate o¢f sites
within -the specified sample area, However, because it is the
area which will be sampled a dis*inction is made between the
elemén;s (si*tes) and the observaticnal unitib(quadrats)_anﬁ
between the target population and the sampled pOpulatioh. The
target pOpulatigﬂ comprises the sites about which information
is sought and the sites actﬁally fcund are cluster samples from
+he population, if randcm samples of quadrats are drawd. The
elements are the sites actually found within the obserVQ;ional
unité. The sampling units will be observed to obtain \

information about the elements (sites) and ultimately +*he

target populatiorn.
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o A
The target pépulation would be the totality of all sites
within the defined sampI*n;'area. The sampled population would
be *hcse sites that are actually accessible for sampling. For
instance, sites which are covered. by glacial deposits wculd be )
inaccessible fcr surzface survey. In such a case the targe+
'popﬁlation wculd not.cé;tain the same set of elements 2§£E3s)

as the sampled population,

There exist three different spatially defined units of
observation: 1) Poirnts; 2) Lines or tragsects; and, 3) Small
areas or quadrats (Berry 1362; Berry and Baker 1368). Of
these, the trarsec* and gquadra:t types have been used host
frequently in archaeolcgical research (cf, Judge e* al. 1375;
Matson and Lipe 1975; Mueller 1374) . Poin%t sampling has been
used more often in geographical research where the variables
urncer considera*ion are continuous variables suc£ as land uses
or field crops (eg., Yates 1362; Berry 1362; Berry and Baker

1368) .

In prebabilis+ic sampling each element has a known
prcrability of selecticn and the basic selecticn process is
kxnowh as simple random saapling., There exist many different
versions of this basic process which may be us; ¢ provide

acre ", . . practical, economical, or precise desjgns"

(Rish 1965:21). ard, samspling schemes are usually designed to
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1

meet very specific problems. In this respec*, Williams nctzes

t

ha+ " , , ., the art of sampling is %o pick a sampling
scheme tc fit the specific characteristics of %*he target

populaticn (Williams 1978: 148).,

Stratification is a technique often used in sampling to
improve the efficiency ¢cf the sampling design. The purpose of
stratificaticn is to insufe " ., . .+ that the full
variability that exists within a survey area is expressed ip
*he sanple' (Mueller 1374: 33). The populatiocn of éampling
units is divided in*o subpopulations using criteria which are
related to the objectives of the s+tudy, gor example
environmental criteria«/xg;e basis for stratifying an area may

be pricr kncwledge of *he area, or: én assumption that each cf

+he strata are internelly more homecgeneous than the populaticn

~aken as a single uni In a stratified sample, each of the
strata must be mon=-overlazpping, tnat is, each unit can belong

to cone ard cnly one stiratunm and each sicatum is sampled

independently,

Another %fechnique ccmmonly us@d to increase sampling
design efficiency is subsampling or multistage sampling.
Al*kough subsanmgpling has no* seen widespread use in the
archaeclogical cqmmunity, it is usedkextensively severe,

Subsampling is useful when elemen+*s within sampling units

DRV
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produce similar results; " , , . it seems uneconomical te¢
measure them all" (Cochran 1963: 270) . The procedure ,is gquite

i
straightforward. Sampling uni*s which have been selected from

a population-are further divided into subsampliﬁgqﬁnits. The
sample is then selected from these seccndary or subsampling
units, The first s*age sampling units are called "primary
units" and the second stage units are referred tc as

"subsampling units",.

This process may be carried to a +third stage, however,

- . '
appears *c be +the ex+tent <o which statisticians like to

ct
tr
’..l
n

s take it (cf. Kish 1365; Cochran 1363),

Kish provides 4 justifications for sutsampling and notes
+hat it is generally used " , ., K fo divide larger clus:ters
in*tc smaller'clusters”(xish 1365: 156) . Pollowing Kish 'then,ﬂ3
the 4 reasons are: ;) "hen natural clusters are too large to
be economically sampled; 2) When one wishes tc¢ avcid the cost
cf creating smélle: clusters; 3) If larger clusters have lesser

"roh" values in computa*ion of the effect of clustering; and 4)

Whern sampling-compac* clusters offers practical difficulities.

In ~he desigr of any sampling exercise there exist a

number of Important decisions which must be madéi~These e

inciude deternmining *he size, number and type ¢f sampling units



26

as well as samtle size., Perhaps one of the most useful Lits of

information *t¢, know prior fo making these cholices iIs the p )

popula%*ion variarce (cf.‘ Kisp~1967: 439-52; Cochkran 1963: Nt
71-86) . This would seem to be a difficult piece of knoﬁledge

+0 cbtzir. given the fac: that the reason you wish,to sample Iis

~0 obtair sucth idfcrméticn; Tﬁere are, however ways by which
gross approximétions of population characteristics may'be'

cbtained prior to sampling: One of these is krown as a pilot

suTrvey.,

« + . *here are many pcints on which
decisiens carn only properly be reached after
preliminary investigation In the fcrm of a
"pilc+ survey" have been carried out (Yates
1360:339) .

/
d .

Pilct surveys have 2 number of functicns.d;Yates (1960)
describes the 2 most important ¢f these: 1) To provide data on
<he componen*s of variabilits, =-he sampling pcpulation may.be
subjec+ +c; and, 2) To “est the operation cf the sampling
_scheme. He alesc notes that a pilo* survey may provide

important information azbout survey costs, the most effective
A,

- v s .. A X
sarpling unit %“c use, or i+%s size, or approximate
characzeristics of <he population,

. _

N .

\\ \__// - \\
TN ™~
While Ya-es &eens quége pc%itive about pilot surveys Kish
- \ / 4 ‘!”

(19€7) is auch ncre resscvel afout thelr usefulness:

PR N
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‘,
Mcst stucdies are %00 small anéd too Lburried to
suppcrit a lazge ercugh "pilot sample™ <+¢c yield
useful es*imates of S (unit variance), of
variance components, and of cost factors (Kish

1367: 258),

and,

« + . we cannot afford large encugh pilet
studies tc provide better estimates than we can
guess with *he aid of pas* experience and
exper+ advice., The pilot studies I know about
are mos+tly "feasibility s+tudies", testing the

g survey operations . . . (Kish. 1367:

< .-277-278) . - &\

A

Cochran (1363) aprpears to agxee in part. He nc<es +that

s s
tnhe pilot survey car be uvseful in providing advance estimates

[®T]

cf popula*ion variances to determine acceptable sample size.

Howevar, hLe cautions thgt if the pilot survey is restricted to

T
2 few ckasters cf urits an underestima*e of the pcpulaticn
variance may result,

I+ wchlgﬁﬁﬁpear tha= while =he pilEt survey could be
useful its cecs* migh< te =00 great in terms of both time and
3oney, Cochrarn {1383) lis<s 3 oﬁgif methods fc¢r cbtaining data
abcut the popula*tion in questiorn: 1) By brea;%ng the sample
intcrz Steps; 2) By using previous survey sampling results;
a3, 3) By makirng guesséé abcut the structure of tpe

sopulatiorn, He rmotes zhat *he first of thesg‘ﬁf?éé the best
1

tesul%s, bu= is rno= oc®%“en used because it is +inme COREUEiLng.

-

Zre seccnd cpticr is, cf course, contingent upen the existence
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of a previous sample survey. The third technique, while

YA .
cbviously providing grcss information, agréars mest appealing,

especially for areas no+* previously sampleﬁ ‘Cochran (1963)

K3

-

and Deming (1960) sugges+ that if the populafiégadistfibution
is known and if a range can be estipated, a ;cﬁgh approxigation
cf the variéncé may be calculated which in turn may be used t6=‘
provide information for the design of a survey sample (cf.

Cochran 1963; Deming 1960; Kish 1967).

Conservation Archaeology

Introduction e ' ~—
:

Recent public cecncern for environmental quality and a
gerneral awareness of a steady depletion of various resources
due to exploitation and development of the natural landscape
has fortuned the archaeclogical community with additional
funding sources and oppcrtunity for practical application of
its method and theory. 1legislation specifically dealing, with -
heritage resources has been enacted and envircnmental impact
projects have incggasingly included archaeological or heritage
studies within the;; groups. Heritage resources, including
both historic and prehistofié, have come to bé widely

recognised and are referred to as non-renewable: -a resource
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that may be totally destroyed either intentionally by the
archaeologist or unintentidnally through land development or
natural land modification processes. One of the ma jor
outgrowths of this interest in protecting the natural landscapg
and its cultural heritage has been the rather rapid dévelopment
of the concept c¢f cultural resource management (C.R.M.)

Dunnell 1373, This has become popular of léte, and universities
and colleges in both Canada and the United Stateés currently ‘

offer courses or degrees specializing in C.R.M,

Policies have now been formglated aimed at management oJ‘E\”ifp
cultural rescurces and attemptinz\§3\gontrol unmitigated
environmental modification. As well, a general philosophy for
heritage conservation has been established (cf. King et al.
1377; McGimsey and Davis 1377; Schiffer and Gumerman 1377;
Schiffer apd House 1975; 1377). The following discussion

~
reviews some of the problems inherent in cultural resource

management studies, In addition, this section strives to
present the general rhilosophy currently espoused in C.R.M.

studies and outlines their bases in British Columbia.

i .
Rl st
8 "g‘“‘
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Conflicts in Cul*tural Resource Méﬁaqement Studies
3

Archaeology implemented under C.R.M. agreement,\
variously termed rescue, salvage, emergency, crisis, highway,
corporate, conservation and public archaeology (Bemson, 1376),
has frequently been criticized as inadequate, the result of
insufficient funding or inexpe:ienced researchers (Broilo and
Judge 1977:  2). This criticism haé also‘resulted-in an  ﬂ/
éppérent dichotomy in the discipline,'between "contract"
workers and those who espouse "pure research" or science. King Q%

(1971) has succinctly cutlined the central issue:

In short, the problem was not that salvage was
intrinsically bad, unscientific, or useless for
explanatory research, but tha* the support
agencies' orientation toward the reactive
redemption of uncoordinated data, and +he
organizational structure appropriate to this

o« ~orientation, operated counter to the needs of
explanation (King, 1371:  253),. ‘

The soluticn, he suggests, lies in careful organization,
On a somewhat different level, others have promoted the
establishment of comprehensve research designs (eg. Schiffer
and House 1975;1?76).
The historical division between "salvage"
archaeologists and '"academically oriented®
archaeologists is no longer tolerable.

Archaeology is archaeology whether it be
conducted within the academic field schcol or
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in less tranquil atmosphere of contract
obligation. The need for inrnovative and
elegant research strategies ingérporating
multistage programs, and the Zmplementation of
such rrojects, involves the fgrticulation of all
forms 6f archzieological spegialists (Broilo and
Judge 1977:3). )

However, concern about thes quali+y cf reéent C.R.M. 'wcrk
continues tc appear in the literature (cf. Goodyear et al. |
1378; King et al. 1377; Plog et al. 1979) and clainms
regarding the value of C,R.M. researéh to the'discipl ne ars
largely vociced gy one group, those actively engaged in |
conservation studies (cf. Mayer-Oakes and Portnoy 1379;
Glasso;?l977 : Schiffer and Gumermgn 1977) . While it is
true that recent C,R.M. work has resulted in research
contributions (eg. Schiffer and House 1975; 1977; Schiffer and
Gumerman 1377; Spurling 1978), it is also true that
contributions have been made in the past, befcre the resurgence
of inspired interest in making contract work a redee;ing
vocation, Doing research under the guise of conservatién
archaeology is b; no means a new phenomenon. And, it is also
true that significant contributions to the discipline have not
always come out of "pure'research"; witness the "Ugly" of
Thomas' "The Good, Bad and the Ugly" (Thcmas, 1978). It could
be considered a stand-off but the fact that contract work under
the philosophy of C.R.M.d has produced some results coupﬁed
with the knowledge that pure research efforts do not always

result in signifgfg;t ccentributions does nct quell the
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arquments., There are still major difficulties in C.R.M.- work
which stand to clearly distinguish it from the other more
traditional research emndeavours,

The fact that C.R.M,. contract work is done for mone€y

cannot be ignored.

Much contract work is—done by people primarily
interested in financial gain or security of.
employment; as a result, both price-gouging and
"whitewashing" of destructive projects occur
(King et al. 1377: 1839). §@»

Anocther problem is the level of comretence of the
personnel who rur agencies which oversee and regulate heritage

resources. King et al. (1977: 150-191) have described this

A

as a long range malady; a potential problem of over-regulation
prcduced by those not capable or imaginative enough to deal

more ré%fﬁstically with the problems a* hand andrwhose‘solution
will be to develop regulations which will inhibit research

.

rather than promote or 'facilitate it.

P

rd

Ccmpetition is another aspect of cultural resource
management studies which may be considered a I@%iting factor.
In competing for contracts, budgets may be cut tcé low in anmn
effort to win.. Thie has the obvious effect on the end produbt

that only minimal results can be expected., also, time spent by
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contractors seeking follow=-up contracts is time not spent on

analysis cr research. Contractors cannot afford to continue
‘research on a rproblem after a job is finished. I+ is

imperative that *hey begin a new contract in order to preserve

their existence as a viable

Schiffer and Gumérman (1977) dogmatically arque that such :
views about cultural rgsoufce manaqemeht studies do not hold

substance., \vj

Not only can +the irrelevance of these
allegations be easily shcwn, but we can go on
tc list the unique advantages that are held by
conservation archaeology research (Schiffer and
Gumerman, 1377: 81).

They note that: 1) Restficted study area boundaries
dictated by contract requirements do not necessarily restrict
the ability to carry cut meaningful research; 2) Problems of
deeigping research to suft the data rather tﬁ%n the other way
around'%ax_be @eait with through compromise; and, 3) That fhe
funding and Eime arguméan are " ., , . ludicrous, given the
chronic underfunding cf academic ‘research"® (Schiffer and
Gumerman 1977:31-82). Their first two'responsegnaré well
taken, However, the third is difficult tc accept ?hé‘fac;

- that pure research is underfunded QOes not settle the issue.

a

Schiffer and Gumerman (1377) admit that " . ., . tinme
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constraints on many projects on many proijects are sometimes
debilitating"™ (1977: 82). Their response to this is that+
the situation will get better in +the future:

But we can €xpect that as cultural resource
management studies move out of the catch-up
stage . . . this prcblem will resolve itself

satisfactorily (Schiffer and Gumerman 1377:
82). '

Hewever, time and funding limitations are difficulties
whichhcannotAbeiéaéily igho;@d, indeed, they are not the only
problems‘facing C.R.M. stpdie; (cf. Dunnell 1379; Portnoy
1978) . Togeher these restrictions stand to limit the
contributions cultural resource management studies can expact
to provide the discipline., But C.R.M fills a need which can
not be neglected or disregarded by *the archaeological
ccmmunity, Nothwithstanding the limitations and .criticism of
C.R.M. work, it represents a conscious effort towards
cortroiling the quality and quantity of archaeological work
necessitated by environmental concern and land development.
The fundamentai purpose o¢of this effort is conservation and
preservation of the archaeologicai record which, in total, has

been termed a new approach.

./
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The New Approach

Anthropclcgists working on contract survey
projects should regard their wcrk as legitimate
research, nc*t just a way to support themselves
or their graduate students. Planning a
contract project, defining and implementing a
field methodolcgy, and evaluaticn prcperties
shculd be recognised as exacting intellectual
exercises, not mere bureaucratic requirements
(King et al, 1377: 133). _

™
]

One appréach to cul+ural resource management studies‘which
appears to be gaining widespread acceptance calls for the most
up-to~-da+te me+*hcds of inquiry within the requirements of <the
funding or contracting agency. #hile this approach may seem
simplistic and s<raight-forward on the surface it has been
prcposed only récently, necessitated by the amcunt og.
C.BE,M,~related work being carried out, As well, *he approach
must be evaluated in light of problems with £he quality cf some

e

previous work, It is an a<tempt %o bring together all
P g

——r
archaeological work done within a cultural resource management
framework under one philcsophy; an attempt to organize arnd

manage conservation work rather than allow it o be carried out

on an ad hoc basis, Thig tack also calls for the establishment

cof explicit research ggals for each project rather than simply
attempting to satisfy tte contract compapy's requirements,
which may not necessarily be consistent with those of the

archaeological communi<y. This approach has been termed

"contract archaeology" (Schiffer and House 13575;1376), "public
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archaeology" (McGimsey 1372), "“Conservation Archaeology"
(Guﬁérman aﬁd Schiffer 13977) de "cultural resource
management" (Lipe zﬁa\}indsay 1374; McGimsey and Davis (1977).
McGimsey and Davis (1;;7: 28) identify it as "New Directicns"
in +the discipline. The general philosophy of +the '"new
direction® is ccncerned with the "management" cf arcHaeological
(heritage) resources tthugh judicious and innovative means of

research and conservation;\

!

S

. .« .+ the emphasis is not on simply
excavating to "save'" the sites, but rather on
pro*ecting and utilizing +the culzwural remains
to their fullest scientific and histcric extent
(Schiffer and Gumerman 1977: xix).

The implication is that very li*tle decent wcrk was
carried out prior tc recent revelations.l This seems a bit of
an overstatement; I am sure few researchers believe this to be
trif' ﬁowever i+ does serve *o s=ress a need which has not
always been satisfied, 1In general, conservation archaeology or
cul*ural resource management strives +o extract maiz;um amounts
of data and information from contract activities through the
recognition that archaeol®®ical resources are a non~renewable
ccomodity. Since it is unrealistic to attempt to prevent land
modification projeéts, cultural resource Ranagement or
conservation archazeology canibest be undertgker Qithin specific
problenm orientzd frameworks rather than on an ad hoc basis.,

—

More precisely, the trend appears directed tcwards more

L.

A

/
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orgaﬁization and judiciou! and careful planning which together
are expected to provide the bést results for the money and
effort expended.,. Dunnell cautions, however, +that this‘may
cause the discipline to become overstructured by " . . .
administrétive regulations and bookkeeping conveniences"

(Dunnell 1373:448-449) rather than by method and theory.

-

The Working Situaticn

The concept of cultural resource management in British'
Columbia and, indeed, Canada is not new but its practical
applicaticen is. This is not only refle in the fact that
+he legislation is relativély recen* bu yin the nature of ?he
legislation as well, There exist two specific references
regarding the assessment of culturel ;esourcés ir British
Columbia, These are ccntained in the Environment and Land Use
Commi+tee's "Guidelines for CdLl Development" (1976) and
"Guidelines for Linear Development" (1377). They are,

respecting{i

S

Archaeclogical and Historic Sites which will be
lost to society in gemeral, or a community
which places special value on them, should be
identified (E.L.U.C. 1376:20).

-

and, 4

!

A

o



38

»(iv) Heritage Rescurces - Identification of
archaeological and historic sites. Impact of
‘development on heritage resources.
Identification of proposed short-ternm
mitigatory and compensatory measures (E.L.U.C.
1977:14) . C 2

\ . ‘ E ) ! '
\\ \ o ‘§ ‘ 3

Both %f these are p}ovideﬁ as descriptions of the " , ,

. types 6f information and analysis to be included in the

description, evaluation and management of impacts" (E.L.U.S.C.

1977: 13). These are rather broad descriptions of what is

requiredgzh\an assessment. In additdon to these reguisites,

more specific terms of reference and guidelines aré\bﬁ‘en

.required by the government agency in‘chargenof a respect}ve

resource {eq. Herit%ge &bnservaticn Branch). Finally,/

specific terms of reference are outlined by the contracting

agency itself. These usually echo the require&snts of th;

z

government agency in charge, and, as well, specically define

(

the area of study and kind of irnformation wanted. Some danger
. —

is inherent here in that the work could be oriented towards the

‘Goals and requirements of the agencies rather than what might

be considered by the archaeologist to be desirable,
\

At the present time Alberta is the only province in Canada
which has legislation stipulating that environmental assessment
must,be-ca:ried o&t“pr;or to developmernt projecfs (Land S%iface
Conservation and Reclamation Act 13973)., Whereas fhis is nct

the case in British Columbia, there are, however, a number of’

7\



Acts whicth deal specifically with protection and
corservation of the resources (eg. Heritage Ccnservation Act
1977). While these Acts may require consideration of impact
assessment they do not make it a requirement (cf. Crook 13976).
This situation has been referred to as a "working situétion"
(Crcok pers comm,.). Générally speaking, en&ironmental
assessment in Canada occurs only when it is deemed by an
Lappropriate government agency to be necessary. Here the danger
is that environmentél concerns could be conveniently overlocked
in +he face of rising costs or ‘expected opposition to projects
which are g;strumental to gcverﬁment policy. In.such instances
if these it beccﬁes apparent that environmental concefn is not
ai}als as strong as the needs or wants that are perceived by

N '
society~or political groups to be of econcmic necessity.

In order to carry out archaeological work in British
Columbia tﬁe Heritage Ccnservation Act reguires a pgrmit;
issued by the Minister cf the agency responsible. This permit
allows a fesearcher td initiate survey or investigations. The

Act attempts *c protect heritage resources with the following:

A

6 (1) No person shall remove, or attempt to remove,
a designated object from the Province without the
prior consent of the minister,

(2) No person'shall, except-as authorized by a
permit under section 5\, 4knowingly '

o~ 0
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{a) destroy, desecrate, deface, move,
excavate, or alter a Provincial heritage site,
or a heritage object, designated under this
Part, or -

(b) destroy, desecrate or alter a burial place
of historic or archaeclogival significance or
remove skeletal remains from it, or

{c) destroy, deface or alter a North American
Indian kitchen-midden, shell heap, house- pit,
cave or cther habitaion site, caizn cr
for+ification (Heritage Conservation Ac*t 1377: 2).

Anéd in section 7:

-

(2) Where in the opinien of the minister, land

contains a heritage site, he may order a site %g
survey, or, where he cgﬁgﬁﬂers circumstarnces 43
warrant, a site investigation. P

(3) Where, in the opinion of the minister, a
heritage site may te altered, damaged, or destroged
or is likely to depreciate or beccme delapidated; he
may order

(2) a site survey, or, where he considers
circumstances warrant, a site investigation,%
and .

(b) the owner of the heritage site —

(1) to pay for the site survey Or site
investigation, and

(ii) tc preserve the heritage site until
the si+te survey or site investigation is
, comple ted.
(4) Where a site survey or site investigation is
ordered under this section, it shall be *aken
forthwith and in a manner that will not cause undus
hardship tc the owner of +the 1land.

(5) Where necessary %o make a si®He survey or site
investigation ordered und ig/ section, a person \\\;:>
may enter land and no action for loss,-d=zmxge, OT

trespass shall be brought for anything done ‘or

omit+ted by him in good faith under this section

(Heritage Conservation act 1377: 3).

E
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The purpose of *he Act is ", , ., to encourage and

facilitate the protection and conservation of heritage property
in the Province" (Heritage Conservatiom Act 1377: 1). 1In

this Act "heritage" refers to the following:

e« o+ M"heritage" means of historic,
architectural, archaeological, paleontological,
scenic significance to the Province or a
municipality . . .

+ + o T'"heritage object" means, whether
designated or not, personal property of
heritage significance;

T

"heritage site" means, whether designa?ed or
no%*, land, including land covered by water, of
heritage significance. . . (Heritage
Conservation act 1377: 1).

There exist several.difficulties in the practical'
application of the "working situation". Simple enforcement of
the lebgfislation is difficult Because ii is almost impéssible to
oversee the activities of people over anm entire province.
Problems in legal interpretation 6f the Act furtqér complicate
conservation at*empts. 7 Inconsistencies within the method and
theory of the discipline itself +tend to confuse matiers as well
(cf. Goodyear et al., 1378; §10g et al. 1379). For éxanmple,
significance is not defined in the Act and therefore some
ﬁgabiguity exists in its interpretation.. However, the

defirition, arrlicability and usefulness of the term in the
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study of prehistory remain a major diff;culty. The
"assessment of sigrificance" is one of the’current problens in‘
cultural resource management sfudies (cf. Lynott 1980)., It is
primarily a -definitional problem, While a statement of
significance is generally considered necessary in cultural
resocurce managemen*t studies; i+t is difficult tc operationalize
the ccncept because the criteria required to describe
significance dc noct lend themselves to quantification easily.
Significance cannot be measured directly like temperature or
weightr In fact, there exists no ultimata/set of criteria
which would allow the assessment of signi}icance for all *ypes

of heritage resources.’

e e e the;;f;re many different site
characteristics . . . that may be used in
significance evaluation - so many, in fact,
that choices must inevitably be made. How do
‘Wwe go abcut selecting/those attributes whose
importance will alwa, be high? 1In fac%t, there
is nc sure wvway of kfpwing whether the attribute
we might select toddy will continue <o be
important, or will exhaust the number that
could Lte beccme important. All we can do is to
iderntify those attributes that have been and -
are now important to-archaeology . . . {;
(Glassow, 1377:41%8).

7

4

In sumpary, the working situation provides controls for
heritage resources through the Heritage Ccnservation Act, 1377,
Like cther environmental legislation, this Act empowvers

governmen+t to undertake protective measures, such as impact

assessment and mitigaticn projects, but cnly where it is viewed
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necessary. The totality of problems, conflicts, new concepts
and legislative guidelines lirnked with C.,R.M. studies stand to
disfinguish them from cther he;itage or archaeoclogical fesearch
free of these concéfns. However, the necessitf of C.,R.M, work
cannot be underrated as it attempts to contend with the rproblem
of cod;erving and‘preserving'a non-renewvwable resource., It is
perhaps more profitable to view the developﬁent of C.R.M, as a
legitimate and inevitable response of the discipline |

necessitatggxﬁy natural sconomic growth and de%gﬁopment.

Perceived within this framework, the problems and criticisms of

4

C.R.M, may be elevated beyond presumpticn and renounciation 7

and ultimately btenefit +the ‘discipline as a whole.

The Northeast Cogl Study In Context

A predictive survey sets out to identify the
types of historic properties present in a study
area, and to determine the relationships.
between property types and easily identifiable
features of the natural or cultural
environment, such as altitude ranges, drainage
characteristics, and transpprtaticn routes,
From these observations it Xs possible to
extrapolate to the entire study area, with sonme
degree of accuracy, thus preddicting where
different types and numbers of properties will
~occur throughout the area. For planning
purposes, these predictions can be used much as
can absolute data or specific properties, as a
basis for identifying preservation
opportunities and as a way of recognizing
potential conflicts between preservation needs
and modern land-use requirements before they
become actual (King et al. 13877:147),

e
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In.the Northeast Coal study ecological anthropology *
provided the bases for attributing interactive relétionships
between environmental variables and cPltural nanifestations.
Ultimately the environmental variableslare employed to
extrapolate heritage potential to proposed{ﬁevelopment zcnes of
the study area. To facilitate the acquisit}ou of heritage
resource information, a formal sampling design was chosen,
primarily because of the size and féresteg nature of th% area.
The research was carried out within the context of cultural
resource” mahagement philcsophy and, therefcre, is dependént
upon the implicit limitations dictated by requirem§ntsrof the

P

funding agencies and the existing legislation.
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Chapter 3

RESFARCH DESIGN AND METHCDS

VA-—"'“"""/ -

Introduction

Attempting,fc sample the lowland Maya jungle by
. 5Km*? quadrats would border on lunacy. Even if
you succeeded in actually doing it, no one

///// wou¥d ever believe you (Flannery 1976:159).

~.

In the Northeast Foél study th€ primary-interest of the
Environmenfland‘Land Use Sub-Committee (E.L.U,S.C.) was to gain
information from the survey about heritage resources in the
proposed development areas *o facilitate assessment and
planning-decisicns.‘ Essentially, the E.L.U.S.C. wished to
~.knr%f{‘che likelihood tha+% heritage reéources exist or do not

g ,
exist within parts of a very large region. Originally, the
agency wished to kncw where all the heritage resources were
within the séudy area; an impossibility given the size and
nature of thé area and time allowed for survey. It is not
always clear to non-archaeologists why it is impossible to
determine exact locationé.and populations of heritage

resources,

TN



For these reascns a éampling scheme was devised, designed
specifically tc produce satistically valid infop#sation for a
regional evaluation process., Other aspects of the project were

seccondary to *these concerns,

The use of a formal probabi}istic sampling procedure for‘
archaeological survey in forested areas seems mos+t appropriate
for the simple reason that only a portion of the total area-
requires actual survey. Initially the advantages would seen

obvious. These advantages are, however, lessened by the fact
that vegetation cover in forested areas is usually toétaehse to
allow for unrestfiéted surface vieibility. This makes sampling
both appealing and difficult because one of the implicit
requirements for suCcessful sampling is. that the sampling unit
be completely examined. The decision to utilize sampling
procedures in forested areas becomes dependent upon the ability

of the researcher to adequately cover the sampling'unit.

At the time of this study examples of probabilistic survey
in forested areas were few in number (eq. Lovis 1976) . ﬂévis
(1376) sampléd forested areas utilizing an obsefvation
technigﬁe similar *o(that used here. Using one foqt square
test units placed systematically at 100 yard intervals, quarter

section sampling units were surveyed. He reasoned that by

digging test units systematically throughout the sample unit it

R

e

2
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would be 'adequately covered, One critfcism of this systematié
placement of excavation units is that it does not take into
account periodicities which may occur in the dafa and therefore
gontribute bias to the results (gérry, 1962) ., Nance (1379) |
discusses séveral other problens with this study% These
include: 1) Failure to acknowledge thevdesign as a subsampling
technique; 2) Failure to deal with cluster sampling when
cluster sampling was in fact in use; 3) Incorrect use of
chi-square étatistic on cluster samples; and, 4) Using

chi-square with samples which were too small in number (Nance

1979:  172-176). -

The idea of digging test units wi+hin a survey area is not
rew in archaeoclogy. The utility of this technique may be
maximized, however, through careful consideration of their

placement and sampling facilitates this.

by
e

Sampling Design and Methods

The N.E.C, study area was first stratified into smaller
regions (corridors). Each of these regions was characterized
by a set of environmental attributes (Table II) and then

further subdivided into smaller areal units (Fig. 3). The

o
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TABLE II

”Ehvironmental attributes used to describe corridor
regions of the study area.

Ma jor Vegetation Zomnes
i) Boreal Whi*e Spruce, Balsam Poplar Subzone
ii) Boreal White Spruce, Black Spruce Subzone

-t
e
——

2
Vegetation Types

3. iii)  Trembling Aspen L ,
4, iv) Wwhite Spruce T ,
5. v) Lodgepole Pine
6. vi) Willow // .

Fish Species
7. i) Grayling
8. ii) Mountain Whitefish {
9. iii) polly vVarden ‘
10. iv) Others (eg. suckeéers)

Geographical Features

1. i) MaNcr River
12, ii) Majcr Creek
13, iii) River - Creek Confluence
14, iv) Creek Confluence
15. v) Lake
16. vi) Lake Creek Confluence
17. vii) Lake River Confluence .

18. viii) River cConfluence

Known Heritage Resources
Archaeclogical Sites
Historic Sites

139,
20. i

|-

(B0
o
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Fiqure 3

i
J

Corridor regions of the study area.

%



49h
» N(/ .
Chet d
CORRIDOR REGIONS o\
OF THE o 4\ of b
NORTHEAST COAL ' s
STUDY AREA
6
, |
7,
2 Gwillim .
8 e
Y 1
g /N
3 5 &
\\\ }}
< W 2 < -
goku““"z> & ) 13
\\G 14
Q p’é
) 2
* 2 2Q
& 3 Q
W 7 2 '
\\ \ <
R , ‘\‘ \
()
g (2 Stony
e
/ﬁ‘- 2 - _ ]
{
2 6
om®
3
‘ { 0 5 10 15 20 25km
Monkman Lk — -
27




50

environmental attributes provide © bases for subse&uent
regional comparison and heritage potential predictions. One of
the corridor regions was selected for samplinq (Fig. 4), This
sampling aréa represents the population from iﬁ};hkgmedictions
abocut the whole study area (universe) are madé. The sampling
area is also referred to as the coftrol region. This procedure
is baSed upon a sampling technique used by geographers in
regionai studies. (cf. Berry 1362; 1968; Berry and Baker
1968) . / |

o
A\

Data on *he presence and absence of envircnmental
attributes within the sub-regions of the study afea were
obtained from Provincial Government resource maps, with the
ekception of cases 19 and 20, t should be noted that at the
time this study was conducted resource informa*ion for scme

parts of the study area was incomplete and not available,

Observation in the forested sample area was facilitated by
digging a series of test units throughout each sampling unit.
Locations of these tes* units were chosen using a stratified,
systematic, unaligned sampling technique (Berry 1962). is
appears to be a satisfactory method of solving the problen of
adequately covering a forested sampling unit (%f. Nance in

press a and b; Spurling 1378), Thig technique takes into
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Figure 4

-

Control corridor survey sampling area.

y
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account any’inconsisténcies or periodicities in data within the
éampling urnit and is therefore preferred over cther systematic
selectién methcds., A pilot survey area (Fig., 5) was selected
‘near the base camp in crder to: 1) Provide a test for the
sampling technique, tka* is, the observational *echnique’ of
digging holes throughout the sampling unit; and, 2) Provide
information which would be useful in the final choice of sample
size in Fhe control sample area,
y

To facilitate sampling the Martin Creek to Gwillim Lake
contrcl region (Fig. 4), each stratum of the corridor was
first divided into N sampling units of equal size, 500 .m on a

side, and a simrple random sample of n of these was chosen
hS

~

within each stratum. These units are referred to as primary
sampling units, Because the area was so densely forested and
therefore difficult <o search using traditional techniques, the "”)
primary sampling units were subdivided into subunits, each 590
m,gn a side, and a sub-sample of size m selec*ted. As noted
above, examination of these forested areas consisted of digging
small test or observational units throughout each sample amit.

A schematic representa*icn of this sampling scheme is shown in

Figure 6.

Thus, the sampiing Pﬁgzgaﬁre employed may be descrited as

a disproportional stratified cluster sample design. The H\\




53a

Fiqure 5

2

Pilot survey sampling area.
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Figure 6 Sampling schema.
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&
primary units (all of equal size) were subsampled ayd the
subunits surveyed systematical%y asing excavated,fgst units (25
in eac%ﬁsubunit). It was estimated that 25 tést units placed
withir the confines of a 50 m square subunit would éllow

adequate and reliable coverage and the forested samplihg unit

: \\\\
would then be effectively and satisfactorily surveyed. o ,
Aithough this assumption'has not been tested, Nance (in press,

a and b) and Spurling (1378) have had success with units spaced g
even wider apart, 20 m and 100 m reSpectiQely. The test units ./;///

were excavated using shovels and ,64 cm mesh screens, and wh‘fé//

cultural material was encountered, trowels were used for the

remainder of the excavation.

Due tc¢ the nature of the terrain; it was not possible to

cover all sample units adequately. In some {nstances, sampling

)

observation, nct to mention prehistoric habitation. Such areas

units occurred in areas +hat were less than desirable for

included steep slopes, cliffs and stream channels., These areas

were observed to hold nc evidence of cultural cccupation.

Because of the nature of the survey (i.e. forest

o
B =

sampling) the research washdeéighed to permit only the location

of cultural material, Therefcre, it was necessary to define a

site to be any cultural items encountered within a sampling

‘unit or survey area, be it an histgric structure or a single

y -

e

M . L. '
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flake, As well, a limited time schedule restricted further

determinaticn of the extent of sites located; ideally this kind

of investigation would be included in subsequent site specific

work or other mitigaticn procedures.

R L



57
Chapter 4

/
s
;

RESULTS OF SURVEY SAMPLING

Introduction

Rgéults of the survey sampling are presented imn this
chaptef. These include 2 sets of data: 1) From the Gwillinm
Lake pilot survey (Fig. 5), wherein the sampiing technique was
tested; and, 2) From the Martin Creek to Gwillim Lake sampling
corridor (Fig. U)., ?hese data are used to prcvide probability
statements or bredié&ions about the other regions of the study

area.,

Sta*istical Analysis

Estimates fromﬁ;gg sampling exercise are ¢f prcporticms of
areas containing cultural material rather than actual numbers
of sites., This is so because it was only possible to identify
cultural material within subsampling units and not define the
aétual number cf sites within any of the sagpling units,

Archaeological survey samgpling has in the past been primarily




58

concerned with making estimates of site numbers (cf. Mueller,
197@ 3 1975; Matson and Lipe, 1975, Judge et al., 1375). This
is usually a relativély simpie matter and all *that is required,
after design and selection of a sampling approach, is to survey
the sampling unit and record the occurrigce Or NnoNn~-occurrence
of sites., The greater number of examples éf surveys of thié
“ype originate in areas wheze the ground is no%t covered by
dense vegetation and survey is straightforward; usually a
simple process of visually searching the sampling unit.

The process is somewhat more\difficult in forested
situations where the search involves digging test units
throughout the sémple unit, The excavaticn of test units
within the sampling unit results in obsefvations of either the
presence or absence of cul£ural material, Therefcr because
estimates ¢of numbers of sites cannot be made results are best
presented as "Estimates of Proportions"; that is the pfoportion
of the area estimated to contain cultural méterial as

determired by the presence or abserce of cultural material

within subsampling units. -
. o

7 -
e, /“’

e

The estimate of the propoagion "5" is obtained by:
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where: . X g’fﬂv

1 if cultural material is present in a subunit

X, =
1
and X, = 0 if cultural material is absent from the
subunit;
m = the number of subunits examined in a rprimary
1 T
‘unit; ard,
b -
n = to*al number of primary units selected into *he

sample.

An estimate of the variance of p is:

»
82§ ! Z(p. - @)2 ¢ 5O p.q.
—_— 1 '2—_——‘ 1 "1
n(n - 1) n“(m - 1)
where: N
fi= _n ;
1 N -
f, = _m :
2 M

p; = the estimate of the proporticn for each of the
n primary uni+s; and,

g; = (1 - p;).
v

Estimates of sample size may be obtained from information

gained in previcus samrles ¢eg. Pilot surveys) or, when .this

. .
N
\/ -

_
il
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is not possible, froem." , . ; guesswork about the structure ~
of the f%pulation" (Cochran 1963: 77) under consideration \\-j

(see also Deming 1960) . These estimates of sample sizes for an [®

infinite population are rrovided by

n = (Desired Confidence/Desired Precision)2 Pq  ~

where:

n = the estimated sample size;
P = the estimatd of proportion; and,
q:

The 'Desired Ccnfid e' is the confidence limits (eg. 2.58

and 1.96 for 935% an % confidence respectively) and the
'‘Desired Precision' is the expected error (eg. +/-~ .01 or

+/- .05) (Cf. Cochran 1963: 71-84).

: y
This estimate assumes that the subsampling\ procedure

employed provided an adequate assessment cf the

™

presence/absence of cultural materials in primary units.

\

T



Pilot Survey Results

4
In order to cheose a sample size which will provide

reliable results it is desirable to first kncw somethirg about
+he population unde; consideration. As noted above,
information abcut the pogulation may be obtained from previous
survey data. Even noﬁprcbabilistic survey data can provide
grcss informaticn. “Sample size estimates for the Gwillim Lake
pilot survey are shoﬁn in Tables III. These primary ugit
samgle size estimates were obtained from the Fellers Heights

|

area (Fig. 2). Plagéing a grid network of 509 m units over a

portion of the Feli rs Heiqhts area which had been surveyed
previously in 13976,>known site locaticns were plotted within
the grids. The result cf this was that a total of x = 6 samrle

units out of a possiBle n = 33 contained cultural material.

The estimate cf *he prcpcrtion from this information is:




62

& ‘ S
TABLE III Ek g o

Sample size estimates for the Gwillim Lake
pilot survey area.

% Confidence

39 95 90

.05 10 6 5

.10 3 2 1

Precision’ .15 1 1 1
. 20 1 1 1

A sample size cf 7 pt"éry units was chosen for Gwillimth

lake pilot survey. The rfesults of +his survey are shown in

Table Iv.

TABLE IV

Sampling results from the Gwillim lake pilot survey.

B
- Population 3ize 69
Sample Size 7
X 2
1% R , .286
Variance of p .034

The exercise was completed over a period of 9 days, ?ith 8

peorle working on.it intermittently. This works out to about

1.3 &gys‘for a sampling unit in which 25 test units are

excavated.

From this it was estimated that a maximum of 30

. - \ .
subsampling units (edch 50 m square) coukg\f; completqd in the

conirol survey sampling area. (
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Control Corridor Results

Estimates of sample sizes for the control survey sampling
area, based on the resul*s from the pilct sample, are shown in
Tables V, V;, and VII, Theé population sizes for the 3 strata
in the control corridor survey area were: 26 in stratum 1, 67
fortstratﬁm 2 and 18 for stratum 3. Within these; a total of 36
subsampling units were surveyed, Thi%*included; 6 in statum 1, 14

in stratum 2, and 16 -stratum 3. The results of survey sampling

" in the contrel corrideor are shown in Table VIII. +
=
TABLE V
Estimates of sample size for Stratum 1 of the contrcl
survey sampling region. CN
% Confidence
39 35 90
.05 20 17 15
.10 12 3 7
, A5 7 5 4
Preeision .20 5 3 2
) .2F 3 2 1
,30 2 1 1
, .35 2 1 1
[
40 1 1 71 -

R -4
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TABLE IV

13

Estimates of sample size for Stratum 2 of the contrcl
s survey sampling regdion. ,

% Confidence

99 95 90
.05 39 29 24
L1017 11 8
.15 3 5 4
.20 5 3 2
Precision .25 3 2 1
.30 2 1 1
.35 .2 1 1
.40 1 1 1 .
-
TABLE VII

Estimates of sample size for Stratum 3 of the coatrcl
. survey sampling region.

% Confidence -

A
99 95 90
.05 15 13 12
.1C 10 8 6 ; 4\:
.15 6 4 3 - -
Precision «20 4 3: 2 . ‘
.25 3 2 1
.30 2 1 1 =
.35 2 1 1
.40 1 1 1 :

=z

4%?;\\\*
PN

gﬂéa

[ PR A PN P

e ———— e



65

S~ . Table VIII

Sampllng results from the control surwvey sampllng
area, Martin Creek to Gwillinm Lake.

Sample Stratum

1 2 3

Population Size (N) : 26 67 18

Numter cf Primary Units Selected (n) 3 7 3
Total Number of Subsamgling Units ,

Selected (gm ) . 6 14 16

IXi ' : 1 0 2

B . R . - 167 - - .125

Variance of p (S2p) ' S .078 - - .022

Standard Error of (S.e.p) .28 . \ . 15

Resource Potential Predictioms

N\
Determining heritage fegeuice potential within the study
1 . .

“area is achieved by applying the results of the survey sampling
‘area to the cther corridor fegions; To-do thié‘it 1s recessary

|

to f*rs‘ determlne similari+y among the respec+1ve regions,
AN

\_/
Compariscns were made be‘ween the 3 ccntr0¢ cogrldor stfata and

the other corr;dor areas based on the presence or absence of
the environmental attributes (Table II) scored for each area.
Sipilarity measures were camputed using a distance coefficient

7
(ie. 1 - .Sj)(Sj = Jaccard's Coefficient, see Sneath and Sokal

AN

1373:131), The computations were nade using a cluster agalysis_

program {NT-SYS) on the IBM 370/55 computer facilities at Simon

Fraser hﬁE&ersity\ Resul+s are shown in Table IX.
AN , -
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List of similarity measures obtained from comparing

control strata with the other corridor regions

TN

of the study area,

C‘
. Area

-
OQWW-NOU &

11
12
13
14
15
16
17
18

19

20
21
22
23

25
26
27
28
23
30
31
- 32

CHET

-TWID -°
.DICK

BRSH
BRNT
SKET
MENGC

‘MESO

BUWS

BUES

TUMB
2CRK
WOL 1
WCL2
WOL3
FLT1
FLT2
HAMB
UPFL
TMSO
MURY
KINS
IMPR
MONK
PRTE
PRSP
PREN
HOMK .
HOHK

0.214
0.375

0.071

0.313
0.267
0.471
0.375
0.600
0.533
0.4l
0.375
0.500
0.563
0.533
0.600
0.467
0.556
0.647

- 0.333
0.47V

0.500

- 0J4b4y

0.786
0.500

0.533_
0.688

0.714

0.875

0.667
0.600
0.533
0.467
0.625
0.600
0.385
0.385
0.667
0.583
0.467
0.250
0.273
0.615
0.300
0.400
0.364
0.500
0.364
0.462
0.600
0.417
0.467

Q.727

0,417
0.632

0,545

0.700
0.3917

: !Q1 Strgtem 5

0.471
0.500
0.353
0.294
O.4uy
0.U412
0.313
0:313
0,706
0.647

0.389.

0,412
0.523
0.667
0.467
0.533
0.400
0.412
0,400

0.471.

0.500

0.529°

0.389
0.643
0.529
0.722
0.706
0.813
0.813

—

o

ol ' .
Xs}ﬁ;‘@gﬁuu.@ i
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£ i
The low values in Table IX indicate the greaéest Q§\
similarity between any of the strata and a corridor area.
Rearranging these data sligth;% the areas displaying the

greatest similarity %o each of thé<izspective strata are shown,

et

in Table X. Figure 7 is a heritage—~potential map of the

} .
Northeast Coal study area graphically presenting the data shown

, /
- 1N Table X, ’ . . *

& TABLE X

List of corridor areas aligned beneath the control strata
for which they displayed greatest similarity.

Numbers in the brackets show the degree of similarity
between the Strata and +he respective corridcr areas with
the low values indicating greatest similarity.

Stratum 1 Stratum 2 +ratum 3
4 CHET (.2) 15 2CRK (.3) 10 MENO (. 3)
5 TWID (.4) 16 WOL1 (.3) 11 MESO (.3)
& DICK (o) - 18 WOL3 (.3) 14 TUMB (4)
7 BRSH («3) 19 FT1 (.4) 21 HAMB (. 4)
8 BURNT (.3) 20 FT2 (.4) 26 IMPR (.4)
9 SKET (.3) 22 UPFL (.4) 27 MONK (.6)
12 BULWS (.6) 25 KINS (. 4) 32 HOMK (.8)
13 BULES (.5) 28 PRTB (.4)
17 WOL2 (+6) 30 PRHM (.5)
23 TUMBS (.3) 37 HOMK (.7)

24 MURY ~ (.5)
29 PRSP (.5)

.\
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Figure 7

Heritages potential within development

corridors of the study area,
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Chapter 5

SUMMARY AND CONCLUSIONS

ﬁ?ﬁg Overview s -
/
This study has been concerned .with a reg‘onal sqp@llng

o

design aiméd at providing information abou+ he$1tage ?esources
in *he Northeast Coal study area. This ;n%ormatlon is meant to
prcvide input fcor heritage resourc§/e§aluétion in the region,

f sampling design is presented wﬁi@h allows predictions to be
made about heritage resd%rces within a very large forested
region., The use of probabilistic sampling is considered the
most appropriate =echnigue for approaching a regional cultural
resource evaluation as required féithe Northeast;Coal study.
Ecological=anthropology and probabilistic sampling provide the
“heoretical basis for the study. A discussion of cultural

rescurce nmanagepent and conservation archaeology outlines sonme

cf the prcblems facing these types of heritage studies.

One of the difficulties confronting culturai~{gsourr;z‘

pacagement studies concerns the limitations placed upon

=
virtue of their nature as a practical application of the method
A

and theory of archaeclogy., Time and budgetary limitations

st e "
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defineq by aspects of C,R.M. work, such as the type of
development (ie. large or smail scale), size and shape of
study area (pipeline or coal lease area),-contract competition
Q}/I ?Fd the need tc acquiTe future contrac:+s tc ensure con+inued
income and company profit, placg‘éﬁyapart from ofhef
;%k;} ‘é:chaeoloqigal research, often reféfred to as "pure research".
o This is not %o say that "pure research" prcjects are noz
confined by rprcblems but that “he limitations are quite
. fifferent. The{r success is perhaps more closely aligned qith

the skill of +the researcher, both in securing funds and

» Carrying out the reseacz-ch.

/r\//\E:>i Althpuqh cultural resource management work is encumbered .
-~ Y festrictions it remains *he best means to approach conservation
and protection of that portion of the archaeolcgical Eecdrd
endangered by vafious land modification projecté. Ih many ways

its problematical charaéter may be ascribed to its recent and
rapid development., Many reseazchers have found it difficult to
deal with C.R.M. becaus= it is new and operates in some

respects counter to the accepted canons of archaeological method
and theory. Continued devalopment of the natural landscape will
ensure cultural resource management studies maintain an

important position in tﬂe study of prehiStory. ts ultimatg- i%i
success in contributing to the discipline, however, lies

perhaps more with its critics than with its practioners and

. shpportefs.
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~ ; ‘
fi%xrapid development of CRM has to %}certain
deqgree upset the normal progress of ‘
disciplinary development because it threatens
to make permanent the condition of the
discipline at a time in which rigidity is least
warranted, The burden of the next few years is
not, however, with CRM but with the profession
as a whole which must resolve basic issues so
that CRM can effectively insure the
discipline's future (Dunnell 1979:  449).

In summary, the regional sampling design presenteq/&n this
thesis provides information for heritage evaluation within a
ra£hér formidable_study area, Results from the sample survay
show that nineteen pértions of the study region exhibit some -
heritage potential, Twelve of these show greatest similarity
to stratum 1 of the saaple area and 7 to stratum 3. Those

areas displaying op+*imum similarity with stzatum 2 are believed

to hold little cr ne potgﬁtial for containing heritage '
resources, Figure 16 is a heritage potential map of the
Northeast Coal study area based ‘on the information from the
sample. ;It is estiﬁ%ted that 17% +¢; 28 pf%thé sémple arga‘in

stratum 1 contains éultu:al material. A mcre precise estimate

comes from stratum 3 with the results indicating +hat about

12.5% +/- 15 of the sample area contains cultural material. 1In
this sense, the research contributes information useful for
assessing envilonméntal impact, planning for road, rail éﬁd
otherldevelopments, as well as designing further heritage‘;
studies in the study area. | ' ~

R o b
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Results of this s+tudy also provide information useful for
researchers unde;;aking survey in areas with syﬁilar forested
conditions. The sampling scheme presented is a successful

method of treating forested survey tracts.
£

ey | .
Evaluation of N.E.C, Project

Archaeological suzvey in forested areas 1is difficulf anw
no léss so utilizing a formal sampling strategy. One of th
main objectives cf the archaeological research in the Northeast
Coal study was to evaluate heritage resource potenfiaixgzzgfﬁ// -
defined areas. To the ex*ent =zha* this objective was
accomplished the rssearch may be considered successful,’

Success may also be measured in the utility of +the predictive.

model and the s%%é%ing scheme for futufe research projects.

- = :

However, there are some important practical considerations

which should be made,

Logistics is always a major concern in the initiation and
operationalization of any archaeological project. Problens
encountered with survey in areas where access is minimal are

complicated when the region is covered by forest.—.This becomes
especially true when formal sampling schenes aneyto be :

employed. Difficulties may be experienced in‘locat;hg sampling

. 7//
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J/*

/
modest contribution to those heritage conservation efforts and
the study of prehistory.

A

research resul+s -provided in this thesis are presented as a

Sl =
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